Triple antioxidant SNEDDS formulation with enhanced oral bioavailability: Implication of chemoprevention of breast cancer.
The present study aimed to develop quercetin, resveratrol and genistein loaded self-nanoemulsifying drug delivery system (SNEDDS) by QbD approach in order to improve their oral bioavailability and antioxidant potential. The size and PDI of the optimized formulation were found to be <200nm and <0.3, respectively. DPPH scavenging assay showed comparable antioxidant activity of antioxidant loaded SNEDDS to free antioxidants combination. Furthermore, coumarin-6 loaded SNEDDS formulation showed rapid internalization within 1h of incubation by Caco-2 cells. Moreover, the pharmacokinetic studies in rats for the optimized formulation and free antioxidant suspension were performed. SNEDDS have significantly increased the Cmax and area under curve (AUC) of all three antioxidants. The SNEDDS demonstrated ~4.27 fold enhancement in oral bioavailability of quercetin, ~1.5 fold in case of resveratrol and ~2.8 fold in case of genistein as compared to free antioxidants suspension. Finally, the prophylactic antitumor efficacy of developed formulation was tested against DMBA induced breast cancer model in rats, which demonstrated enhanced abeyance towards the tumor growth as compared to free antioxidants.